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G3, G4 Sr-etl-?naj*lSiSMiS£I G1 , I G2 . ^3' I G4 l±ifi ^ JO ®*^ 
jg^-Typj^&^J&StlS. Z.(bf=.&. mftm&toWBteMBM (transient powe 
r supply current) 03 b & 5 — V 
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1 5 ffi£E#2 001-3107618 



#2000—101867 



[0 0 3 3] 

h^^->v r v 2 S%of^h^->MT=<v 1> v 2 > («i±-fg-^V 1 
«ctffiffV 2 ^i<ri:l:^f)fct) <fefc"Sv^TA*P = {g Q , g p g 2 
, g m } *mmifrtz>££Zmz.z>* rrt, g 0 t±^^PCDA±##i»T?* 
*K g r g 2 , g.li/UPlciftiy-hGj, G 2 , G m C7)ffi^;##^ 
*T?2>S. I*WC, g Q , g p g^teA* P_fc©f&JSy- h G p G 2 , 
G B ©A:fr##i»T?=fc&$o ###^g 0 , g r g B ©«#3»#©«rai (MBE 
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Bf4 b(C^-rA^V IN S.afffi^7V 0UT (DBe#i:, ^fAi'nyi'CLKllCBB' 
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ttWicti, ^M©^fg-»?>BlffcJKlcj:SWfil»=i>^^ /^--^y^if 

^ffitfjE^M £ l J * £ < & o T b i; 3 S^ttHrl^i , h > * *%]$k tc J: y Wf 
il«tt»&aLTr<ttJI*U-^«2feA««8*l*#flrtC/hS«i «10 0nm) ft 

L.Henderson, J. M.Soden, and C.F.Hawkins, "The Behavior and Testing Implica 
tions of CMOS IC Logic Gate Open Circuits," Proceedings of IEEE Internat 
ional Test Conference.pp. 302-310, 1991. lCfl2*3 ft*C V^„ ZOmB^Xte. 

ssico^t&^So ±m^mt, mn^m^(Dmmmmmm<D warn zm%. l 
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-y&WT = <v v v 2 >tcj:y«ast©A^p lf p 2 , .... p n #?gffifts*is 

1' P 2' Pn^S^ttofc^KX^yf^mW-hGfi^C!) 

[0 0 4 0] 
[»7] 

W = njaxtj/ }, 1 5 i < n, 1 (13) 
[0 0 4 1 ] 

t pd,max =T max _T 0 ( 14 ) 
[0 0 4 2] 

t PW" T IDD ~ T 0 ( 15 > 

t PW =T IDD ~ T 0 ^ T max ~ T 0 = t pd.max ( 16 > 

T' <t pw <t pd>max (17) 
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[0 0 4 3] 
3I&tt»&U t pw <T' 

Mi&'j, t PW > T ' (is) 
zl t iz * y , mmvmmmmzTX b * % z t w-e s 

u, sfcww>fcv%cMos£«ii!»£;m*T, s^tc^>r ^^>^-r-§>^s^~ h 

[0 0 4 4] 
[0 0 4 5] 

CMO S|&3gE!i&{C£V\T, hA°^->^iJT = <V lf V 2 >tCj:*JtMK 
©^^P r P 2 , PnA^ffi-fbStlSil^So PiJKDAXfr hWiXX j 
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T max ^ 

[0 0 4 6] 

H&8] 

W= maxjc..}, 1 IZj (19) 

[0 0 4 7] 

t pd,max == T max ~ T 0 (20) 

^©if-^^feii^^-f #Utf)BfM{c-ifct-£tf)T% T max {iTO©i§^S^m 
I DDT ©«^tf- ? £t^i±iL%Ttf y x y ^©b#m t IDD ic^t5„ M 

x lcfitt§SKli|(D||ii}f& 

I' = i DDT (-r ma x) (21) 
t >r max t fdfc^T, 

* DDT^— * DDT (T max> = I ' > * > * max (22) 

(=T CLK ~ T SKEW _T SU ) «fcy'J^<fctt*ltffc&&V^ 
[0 0 4 8] 

t P d,max == T max~ T 0 <T ' (23) 
LfctfoT, mmKtScWtfi&^£.%* t=T' + T 0 >T ia /^i|It tCfc^T 
, ^ (22) J; *j 
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* DDT (T ' +T 0 } (24) 

* DDT (T ' +T 0 ) >!' = i DDT (T ma X ) (25) 

^ (2 2) iiJT' +t 0 #T max £V*£^Z£lZ&Vx_t£^<nT% 

T max> T, +T 0 (26) 
•'• t pd,max = T max~ Z 0 >T ' (27) 

a-r-A^ny iterate &t>&\,\ 0 ~f HHi^tC«51@iSS:|^^#^t--g) 0 L£ 

^ot, mm?' +T 0 K&vz>mmmmmi mT ct' +t 0 ) #i' iu*^ 

ic, i DDT (t' +t 0 ) & i' j: *j/h£v^VNe> r fg^b^ti^AxcDVN 

•r *i tc % ji® & m l & v > z t & b t o 

[0 0 4 9] 

mm&mtei;, i DDT (T' +t 0 ) <i' 

mm&\&3bV, i DDT (T' +t q ) >I' (28) 
£*_h<Z><fce>&C, &-2>$s^£>B#MiC;J3#<5 I DDT ®^BHtS:$:|^<59& ^ EI j& CD I 
DDT ^^^i*«"t-*ii:lCJ:»;, m®<DMM1&mZftili!,?Z 3 £^T*££ 0 

££fc, 5£ (3) (4) iy, nmm%ii Sr &j:z$i sf <D8?mm$-m 

[0 0 5 0] 
[ffc9] 

Q» = E 7 »* = ~ V ^ (2 9) 
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[0 0 5 2] 
mi 0] 

Qs S £M' - " Vnw ~ Vrw ^ / r ~ f r (3 1) 



[0 0 5 3] 

- h £«wi&tf*jtm«g i s (i Sr *fct±i sf ) ©si^fflQgji, »ay-h©A 

CMO S >f > A- ©ffi*^#«J|C load /\CD^5«*Sg I c ©3t#ffiQ c tt5S ( 
5) «fc»J 

[0 0 5 4] 

[ftll] 

J dt (32) 

[0 0 5 5] 

Q Gr tt, 5$ (1) , (2), (3 1), (32) i»J, 
[0 0 5 6] 
mi 2] 

O = f" // _i_ / \V/ — ^5 max QKpq ~ ^T7//V "" ^7T/F ) ^ , ^ 17 , / o o \ 

^<3r — J_ V / j/ + 'cj» — t T +C toad V DD ocf T (3 3) 

ZV DD 

O — r* J At — (Kpp ~ ^myy ~ ^Vtfp ) , . / - , v 

^Gr - J_ *Sr at — t T ocf T (34) 
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TVA^, 0 £*ie>***>fc, S (3 3) , (3 4) ©#£#IEL ^ £ £&t>fr&. 

EI 3 a{3tCMO Sil«0J&&, ® 1 fC^L^-f £B?'JJC4 o (G 

r G 2 , G 3 , G 4 ) ffi*^t»*fe=fe©T?$,y, #>f>A-drs«5tiSS«g d G1 
' J G2' I G3' I G4 ) ^®^-*^^«^^^^^tl-g> 0 rtf)£#>, ^;»®ii&<£> 

T&e>fc£*l£ (6) ) . Ufe^oT, ji*««*?!Sl DDT ©«t^ffiQ DDT t, 
, #11^- h &*4x*«fl&©fc$MBQ Gn (l<n<N) (£>frl£ LT& bhZtl 

[0 0 5 8] 



[0 0 5 9] 

asoflreii, a«sas«sKi DDT ©«t^iiQ DDT tt, ^^-^mtism^ 

<£>^3HI (Q G1 , Q G2 , Q G3 , Q G4 ) 0>mt LT&£;fo£*i3 0 

#l&3iy- h&agtl««SK<OSl^ffiQ Gll (l<n<N) ^ (3 3) ££f£ 
^ (3 4) JCa*fJ:3{C, #ii^-t>0A*li!|rit In (l<n<N) (C-?- 
Jl^flitflTtSZli:*^, QDDT lit Tn (l<n<N) ©M*#^T'& £ 

nz>. mz.it, 03©MT?tt, Q DDT «#-r >A-^©A±a#^ra (t T1> t T 
2 » t T3 , t T4 ) 

[0 0 6 0] 



mi 3] 




(3 5) 



C»l 4] 



QODT =^Q Cn =H<2 Sn +%Qcn = 5>,»7>, +* 



N N N N 



(3 6) 



2 4 



miE#2 001-3107618 



#2000—101867 



[0 0 6 1] 

5£ (3 6) (CfeVNT, a n liil^- h G n (DHt|j|©t^f Qg^My- h 

nmm> q Cn © m v & ^ t> $ *i & ^ stag -e & s „ 

[0 0 6 2] 

[0 0 6 3] 
CII5t 15] 

'r-^+2.2*^,C fa (3 7) 



[0 0 6 4] 

*>*is. nt-, t T>typ &i&i^;tf&^ig^<DA#f§#<22^B#racDj| 

3!ttT?*y, 3*l$Ht T Ktt£EtB#0. lV DD fr60. 9V DD itfi^5 

ilLt *'^^ 2 « 2R o P en C in^ C in^°- IV^feO. 9V DD £fc<5* 
•C©B*Tf*y log e (0. 9V DD /0. 1V DD ) XR open C in (Cj:y^i?)fcffiT 

*8**»#&*i:g, CMOS^«ia»©«ag«jjK©jB|^ffiQ DDT n^(3 6) 
. (3 7) j:y, ^ ( 3 8) ##*y, ^M^©^fflR open fCjS^T^{C 
^ftU *©^ttWiWittW©«mfflR open K:ii;^t-S. 
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[0 0 6 5] 
116] 



( N \ 



/ 



(3 8) 



open 



[0 0 6 6] 

irt-> Q DDT>typ teMW&&^m&<nmmmffi(Dm$-m(DMmm£-tz>o ^ ( 
iz%t-D<tmMx^^ 0 z.(Di% (3 8) mi oic^-rR open ic*fir-<5Q DD 

T £>^ffc£>^ l/—>a ^JHh^ — Stt^o 01 0&, m 3 &C^bfc0i&&C 
[0 0 6 7] 

i jc^t-=fce>(cQ DDT>typ ± A Q ©i§aT'^i&t-$ 0 ^3T% A Q ttig^«^*?^ 

5fi»SaRS«E©«t^'fit<0±IS#Q DDTft y p + A Q j: y*£v^£, »fttfcr«;*±lc 
Wril8Sfi:»^»*i:¥!fWr , r*ii:^T»^*- i-fcfcfe, Q DDT,t yP + A Q sk y /jN$ v ' 

Q DDT ttCMO S^IlIJ^&^CTOl!^SCl^y^) ,: ^V^- fc&j^U Q DDT>t yp + A Q^ 

[0 0 6 8] 
BrlKflfcRtfcU Q D DT^ Q DDT,typ + A Q 
Wf«R*fi:Hta& tl , QddT >Q DDT,ty P +A Q (39) 
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[0 0 6 9] 

»3l^- V<D?- h«M^rat gd », A#te«<D»Bmt T KJfc«f'*£. (N 
eil H.E.Weele^f# "Principles of CMOS VLSI Design-A Systems Perspective 
"Second Edit ion. Add ison-Weely Publishing Company. 1999^ CD 2 1 6~2 
1 7I©^4. 52, j£4. 53fCJ:<2>) 
[0 0 7 0] 
1 7] 



gd.step 



+ — 



1-2- 



JH 



DD ) 



(4 0) 



[0 0 7 1] 

(Dmmi%mT*&$>o ttc v TH iip -mo strait n -mo svLg^ummx* 
A*©3i^±*«»;3S^ic>y : LTttv TH =v THN , Ai/©£*>T#';s#&c 

h©A;&jB#l$IBI#5£ (3 7) *e»fe^.e>*LSZli:^&. ^ (4 0) (3 7 

) 5:ftALT, 

[0 0 7 2] 



2 7 
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[118] 




open 



(41) 



[0 0 7 3] 



gd.typ 



t^-v^lrt, S(10) (4 1) £ttALT5£ (4 2) tfmibft&zn 
[0 0 7 4] 



[0 0 7 5] 

nxp±v>&2>mim>f- b G k o> ax izmm&mtf g^mmm 




(4 2) 



2 8 
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afc©#tfHfQ sk ii, S(3i) feitf^ (3 7) 

[0 0 7 6] 
[»2 0] 



2V 






-v raP ) 








_V V>) 



2V -nw 2 y ■ 



3 6) J: »J , 

[0 0 7 7] 
[»2 1] 



=1 



[0 0 7 8] 

Ife^oT, 5£ (4 2) fc«fclJf5£ (4 3) Ptf)«M 

^rrat pd ji, cmo smmm&(DT®mmmmffi<7)mftnQ dm izM Lxumzm 
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^ (4 3) J: V#$bfcR 0?en Z3: (4 2) fCfSAf£« (4 4) t>mbtl& 

a 

[0 0 7 9] 
IU22] 



t =t + >* 



2.2C,„ 1 . f _ 2 ^rw ^ 



22C, 



in* 



j 2 ^™ l ^ODT~Qo0Tjyp)' 2V OO (4 4) 

Vp 0 J ^^^^(Voo —V TlfN —V TffP )C M 



- t , ^DD 2V TW (ft _Q ) 



[0 0 8 0] 

(DrnftW-ZQ^il-tZt. & (4 4) JCfeV^Tt pd =T / , Q DDT =Q max £fc 

v ' TQ max (4 5) 

[0 0 8 1] 

[i£2 3] 

n - /O ■ "^5 max O^PC ~ ^7WV ~ ^THP ) (W , 1 (A c) 

[0 0 8 2] 

±PBHfi-e&£„ QoDx^^max^ V /h£ V 1 * £ f§ CM O S^^HIi^tClj;?! 

<fc £ 5iMi^^#^"r s i: mm t & z t s „ 

3I®iftl¥&U Q DDT <Q max 
MiM&'J, Q DDT >Q max (46) 
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S/^aLlz-S/g^^iKtff 5 -**^^: (4 5) **>*>\^X?fr®>Z>ZL£ftX%Z> a 
[0 0 8 3] 

i&mmmmmt. mmm^<Dnm^y^m^^>mmm^x&^. mi±m-%&v 

zum?z>z.£xxi*£ 0 wx.it. m&m^zb^^fcmm&nnwiifmt. m 
mm^tfimmmto® &±!mm% t x^m l & imm&m. x% % v^ <d jc 

m$&<D&j]m^m£xteffliL&<x%, m&m^tffcmvfcAx&mmmmzM 
m-t&rtfrxm% : b'D wmw «r m x & %> <z> r% & & m 

mmjimt. m&m^^mmm^mijm^mtx^m^^^m^^^x, 
mmm^ & &m®&<D txfcmz j £&>&mtf&& mi±m^ *%*>^tc 
&&<ommtkm&,sk%&K.&^ TTsh^z-y&moMffitf'pte^. z.<Dfc®> 
, -r* hrt*-y£m*m%iz?z>z. ttfxzz* «agj&#ii-i»i±, 
a° * - & ^ > # a icjgiR l %», mmnmnmm^ & *> *> v<» t=.mm 
&mnmi5m$. jB^sjifc^* h^*->^#Rc «fc »jfgttfi:sns^©aiii 

^IfJC, #»U* h^/fc^fco^Tittfjl!"**. Ell 4 ICMiCMO S&ft 
ENfc0—W feast*. ^©SfafcatfKlSKM*, 3o©AA»f II, 12, 13, 
2O0M?O1, 0 2, 3o(D F^flflf # y- KN 1, N2, N3 , 5o(5 
iS^-hGl, G2, G3, G4, G 5 1 tt>f » 
©A;&fl!ffCi&83*U -£0>ffl:ftfflfct:/ - FN 1 ^IDTNANDi 
ay-hG3©-*©A*«ItC|g«iatl. AMf 12, I3(iNANDW 
- h G 2(Z)AiJf!f(c^$ti, ^(^ffi^rMtty - FN 2 £MCT1&3I^- h G 3 

^)fa*©Aijf!i{c^M^ti, -zotttimtej - kn 3 fcitcT-f yrt-zmmtf 
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— N G 1 , G2, G3, G4, G 5 IZ&Manm&tt&lfiiStlX HSo 
[0 0 8 4] 

±8H*«iftCMOS^StiailK:}»SfLTfei«;ofc«:Wi/^ a l/-S/3 >M*<£> 

^t. HI 5©S|2?IJl±««»CMO S*a®S&©Ai;^I 1, 12, I31C 
SfciSAAif Or* &a*U H 3 #K£#r* h A* - >^ 

, N2, NStC^CS^^U mimt&rX h/**->##I&&fc*.fci: 
ttW^J&^tSlWaCMOS^iaKKOmASB^O 1, 0 2IC4D5f#^ 
? a ZZX\ Ml 5©^2, 13, H4#|{cfctf£ft-i§- "0" , "1" , «'R" 

, "f" S^n- u^;i/tf>fs#< "o" , "o" > (OftcDSS 

fg* « "i" , "i" » , n-u^;i/2>Mb;W i^;i^<z>£*>±#*Hf-t ( 

< "o" , "i" » , A^i//<^e>D-i/^/\ostt).T««y^ « "i 

" , "0" » 3 W\°#->^?rj«:2otf>-r;* 

>^e><fc»J, #lxJ£, r* h A 0 ^-^^JT 1 = "0 0 R" I 1 , 12, 13 
= < " 0 0 0 " , "001" >$:f4t§ 0 o * »; "0 0 0" "001" » 

-eti-en-r;* h "ooo", 'oor oMttf^h/!*-^ 
■f. 

[0 0 8 5] 

h^MM^MM&feoi:^, »ay- h©x>f yr>yifrf£ 
*fc^ift««»««gtcM«*«^i;s*>^S:««!f"t«^i:»c<ko'r, ±fBA;dr 
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"T«««cmo summer* brt*-y&flT 2 z&tcz.z>£, 
ftm*&*&$KmK&cMos&mmm&i<Dt6im>f--hG2, G3, G4, g 

5{C;W fcSMi^-K (te-JNSO N2, N3 fcitftfi 

ifrSTfOl, 0 2fca^#^C*„ Lfe^ot, l&ai^-hG2, G3, G 

A 0 ^->^lJT2$:t;t>V^feig^g«2S«^^^Cj;^;, »a^-hG2, G3 
, G4, G5«WT'§S 0 Ife^ot, fXh;^->^'JT2iCft 

*«wnHmu*h «ra&4*- houx to je*±©«i«2/^ai/-2/ 

H>iCJ:'JGT2= {G2, G3 , G4, G5} 3 £#T*£3 0 

, HI 4 {C^i-^mCMO S^EJj&fC^* b/^->^jrjT 2, T4, T6 

>*JHT2, T4, T6KlJ:oTfcffi»*tBfctt»f&3^-h©£fe^, "Tfefc"^ 
Mf'JxMt -ttl^tU GT2 = {G2, G3, G4, G5} , GT4 = 
{G2} , GT6= {G2, G3, G4} T*&Z>CDZ% «IS 3*1-5 «tPS»S^- 
Mi, tiM'J^hGT2 I G T 4 , GT6<0#iM3g, f&fc>*>, l^GT 
2, G T 4 , GT 6£>aH-£T*&£fc>3*l£ 0 Ife^ot, 

GT 2 DGT4 f|GT 6 = {G 2} (47) 
Sfc»l&3l^-MiG2Tf»*i:^Tf§S. 
[0 0 8 6] 

GT2= {G2, G3, G4, G5} 5:1$ (IWMnh) fcU ft ft 
hGT2$:«m. 
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[0 0 8 7] 
{G 2, G 3, G4, G 5} 
o £*fC, &mtkWtiiffi UXhGT2jb^O If ftfcftKtffim U X h G T 6 

jc^**i*v>^wnsm (gi, G5} &B5i»-ts a m*> immnmoyvx 
h&mffiffim&GT Qomm^ (~GT6*:^-r) x&^^^n^> a vr=.w^ 

{G2, G3, G4} 

tc, sip«psis^f u x h # e, u * h g t 4 iz&tti&^mmmm- g 

T4 = (Gl, G3, G4, G5} fegj^-rs. 3£*#Kttffi U * Mi, 

(G2) 

[0 0 8 8] 

St, Ell 4 Cgfl^CMO Sm^tUl^fC-r^ M^-^^IJT 1 0 

T 6 &IESt-* h>* jf»i'Ul/-i/3>0 
*gJH<l:»K rXh;^->^!lT10, T 6 IZ <fc o Tfcffi^tB&#:KIfr3S$*-- h 

-r&t>%. Mi, gtio = {gi, g3, g 

4} , GT6= (G2, G3, G4} T?&£„ ZZT*. £fclM/?T U * h GT 6 JC 
* hGT 1 OftffllS^- hfcH'ftlJ&^&y, t&W&ffiVZ hGT6ft©tI 

GT10f!~GT6= {Gl, G3, G4} fl {Gl, G5} = {Gl} (48) 

wa^-h(iGit'$,§j:iST'§5. ±i2#ntt, tmnb 
gt i ofrbmmnmvxbGTQiz^&tiziEigmffizm^&ftM^ffix* 

[0 0 8 9] 
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II, 12, 13, 2o©ffiijjS^0 1 t 02, 5o«DiI>f-hGl, G2, 
G3, G4, 055:^,^ 12fflffiLl, L2, L12Ho„ 337? 

£*ixv^%tf)£:i-& 0 oiijAiiS?i i«M#Hl i feature > A- 

MSf-hGKDAjjMlzmmZft. A**-? I 2, I 3t«*i-e*l#^»L2 > 
L3, L4SraiCTNANDa&a^-NG2<Z)A*ffi!flCg|ittStl, »3I4*- h G 
1, G2®#[fJijItt^||L6, L7&®tTNANDia^-bG3©A* 

<llfCg^$*U hG3©ffijFjflJttfg^|gL 8, L 9 Sr&ST-f 

»ay-hG4©A*i»Ii:, ##||L8, L10^IDTNORiSy-SG5 
®-#©A;frfl|fctCgM83;ri, f&3l^- NG5©ffi^©A*{a!f(CAi7^I 3 

*^ L3 > L 5 &&&TA:frfflJcSMBa*i, iiy-hG4(Dft}ijffittf# 

«SL 1 1, ;<y77G6ftactffi*«f01lC«|«gft, hG SCDffi 

ijM{i##HL l 2, 7 7 G 7 Sautffi^o 2 (Cg|«S*l5„ MiZm 
VT^ft^tfmm?- b G 1 ~G 5 <fc tfffi*^*/ 77G6, G 7 ©#il^ 

[0 0 9 0] 

-fcgHtfciWBCMO SjfeStHr»tC*f-LTfei«;ofciSfi:»S/$ a. l/-*/g 
a^f. Hi 7CD^2^Jii^^CMOS*«tlI^<Z)AiJ^I 1, 12, I 3 tC 
CMOSlHa^fULl, L2, L 1 2lz££Zm^Z*L. «M *T 
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, O 2 JC^CSft-t^-ro ZZX% HI 7(7)^2, H3, HOIBC&tf^-if 
"0" , "1" , "R" , "F" It -g-4x-?*l, ^mu-l/^<Jl(Dm^< "0" 

, "o" > «>«©iiisii»i^u mzmmimmm^mzm 

■t) , f H;\>f i/^^/©f f « "l" , "l" » , n-i/Wf>/wi//< 

/I/'NCDfifcitfUM-S « "0" , "1" » , ^-fl/W^D-l/^A® 

ic-br^y^ « "i" , "o" » KB?, z<Dt=.&. #fxh;^->^ 

^J(i2o©r^hA^->^f)^'J, Mxtf, rXhA^-»jTl= "0 0 
R" til 112 13 = <"0 0 0", "0 0 1 " >&iS«fs*r<S. 01 7(7)115 J(IJi 

mmm<&v. ^tnc^^x^mm^(DMmmmmmmB^mtts^^ m 

S & *ifi««aR*«Hc|Mj*#£ £ J&^fr £ i £ ICJ: o T, _t§BA2j 

[0 0 9 1] 

MO S*^mJ^|^©##«|L 2, L7, L8, L9, L10, Lllia^>yf 

ytfft&v. zbizmnmcMosMmm&ftwmmjf-hGz, G3, G4 
^4csmiL i o srA^jii'rsa&ay- hg 5t±^>r y^>^#£c&v> 

o Ifc^ot, fif*L2, L7, L8, L9, L 1 1 ©V^tlfr 

t 1 ^ h/^->^jT 6 %&%^frm&mmm%i&mc]s^xj&mm 

MtSffiSftgftlC J: »J, f^lL 2, L7, L8, L9, L 1 1 ©ifti$:iffiT't 
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»2/$3.l/-i/3>JC«fc»JLT6= (L2, L7, L8, L9, Lll} t&&> 
, Ell 6lZm-t%lU l MkCMOSMm®&iZ.TX h^*-y$kWT 1, T2, T4 

nmvxb (mm&m*jMft®m^m) -en -en, lti = <l3, ls, 

L12}, LT2= (L3, L4, L5, L7, L8, L9, Lib, Lll, 
L12} , LT4 = {L3, L4} T*&2>(DX% Jftlir 
LT1, LT2, LT 4<DmMi$T*&bfrtsnZ> B 

LT 1 D L T 2 D LT 4 = {L 3} (49) 

t & »j , i&m^Wt L 3 -e & S *e§ S „ 

[0 0 9 2] 

r©Sfel*##ijlRL 3 «, -r-X hrt*-y&#lT 2(D&mnffiVX b LT 
2 = {L3, L4, L5, L7, L8, L9, L10, Lll, L12} 

(&mi&mnffivxb) imf^y;*hLTi;i3j:tfLT4K:-£3-*iJ&v* 

{L3, L4, L5, L7, L8, L9, L10, Lll, L12} 

o£ic, smmmrnvx bfr&&mwmv * h lt 1 jc^^v^h^^r 

{Ll, L2, L4, L6, L7, L8, L9, L10, Lll} £f§!J|&-r£ 0 

&&mnffi<Dvxb&i&misffiM'etLT lamik'et (-LTi^t) 

T'fe^t>$tl^ 0 Lt^oT, mm&Bffiffi U * h fcfc, L4, L7, L8, L9 
, L10, LlUfflBimtlCkoT, 
{L 3, L 5, L 1 2} 

mmiz. mm&mmmv xbfrbt&mmmv xbLT 4iz&%tite^& 

a»SBT~LT4= {Ll, L2, L5, L6, L7, L8, L9, L10, L 

3 7 2001-3107618 



#2000—101867 



li, li 2} zmvtrtz. mm&mnmvxhi*. 

{L 3} 
[0 0 9 3] 

mi 6|:^f$^CMO S&SM&ICt-;* hA#->^jT 1 0 

Tl 0SSff^h/^->m T6£J;tfTl 2 £IEStr* h A# - 

«»J/5al/-J/g>©iBS«k»J, f^h;H-^5!IT10, T6, 

t i 2jcj:o*c«ffiBrii*as:w##i»©^^ -t&fc*,, y * m*, * 

tlftl, LT10=(L1, L 6, L8, L9, L 1 1} , LT6={L2, L 
7, L8, L 9, L11},LT12={L1} T?&*„ ftKtffiffi y * 

NLT6iSJ:tfLTl 2 lC^**iS«:»«ff SiESISfmill^^. ^&;bl3, 

I^LT 1 0rt©##J»©V^"rtl3^T?fe»;, i^LT 6 |*Itf>fS#^i; 
feli^LTl 2|*©«*|R©v*rftT?*fcV*. Lfc^T, «£3*l«tt|*flr 
#*8tt, MLT1 O^LT60iI^ (~LT6= (LI, L 3, L4, L5 
, L 6, L 1 0, L 1 2} ) , LT1 2 (DffiM^ (~LT12= {L2, L3, 
L4, L5, L6, L7, L8, L9, L10, Lll, L12} ) fflll^t 

LTlOfl — LT6(1~LT 1 2 = {L 6} ( 50 ) 

*y> i&mm-%mtL6n&&t.m&T*i*&. ±mimi*. ^ism^y* i>lt 

1 0^&MM'J^MT6fcJ:0:LTl 2 iC^S tlSiESttm &B!fl»^ 
[0 0 9 4] 
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. ^* v M&\x&mtf - h &&®&mi/s.a is -i/s eii 4 tc^t-fc^ 

KH, Nl, N3, 0 1>CD##, »3S*/5:xl/-S/3><0j|g^©iBl»SSB 
T^X bA#->^#fT 9 jC*fU Il^R, Nl^F, N3#R, Ol^ 

*J!IT10, T 1 1 ICjtfL-Tfc I 1 #R, N1#F, N3^R, Ol^Ft'fetJ 

ei/U<Il, Nl, N3, O 1 >&C*fU -r* h^#->^?fJT 9, T10 
, TllfegftU XiZ^-XhAZ-y&WT 9 , T10, Tl lC-etlfHC 
*fU /U<I 1, Nl, N3, 0 1>&S<lt«. IU#{CL-CM^^WM# 

»#ffi©»ii'5ai/-j/a>m hi 6KBLt=.¥mftMmmme>m'&Kte 

#ffi*ag^-*«^bts. iotfljttfTOt/UKia, L3, L5 

, L12, o2>©i^ a&a^^3.i/-s/3>©^©sBiiSfii*^, r^b 

A#->&#IT 1 {Zft U I3#R, L3#R, L5^R, L12#F, 0 2^ 

#|T 2 {C#LT* I 3 #R, L3^R, L5^R, L12#F, 0 2^FT*fe'J 

fil;U<I3, L3, L5, LI 2, 0 2>}C#fU f^bA^-^JTl 
, T2&gUL > Xli^* h/N°#->^#IT 1 , T2IC^LTA^<I 3, L3 
, L5, LI 2, 0 2>l:f<xfngilt5, 3^T% %ft U * h lCg»S ft 5 

te^a^^i*, &nmm&<DAfim*frb&tjffi?tT*mm?zrtxizmfez 

*l**0t?tt«5<, M^«mi 6 {C^Lfc¥^#:JI«Eli&tf)< I 1, N IX * 
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fcttHl 6K.mLfc¥mfcM&m&<D<I 1, LI, L 6>©J:-5lcm*3g : ?-* 
[0 0 9 5] 

A^->^JT9©ttP9fifmU^ M*<I 1, Nl, N3, 01>, <I1, N 

i, N3, o2>T»&y, W\°#-:^#[T i o©MMn Mi<i i 
, ni, N3, oi>m. iti&jiSiSfcBfsmy^ h*©^isi< 1 1 , n 
i, N3, o i >t>mmmnfcM^x£mfezti&, 

[0 0 9 6] 

<I 1, Nl, N3, 01>, <I1, Nl, N3, 0 2>j&*£, 

^TiocDtt»0Bry^h<ii, ni, N3, o i >fc^-^^^;v%i5S:(^'gi 

m (immnm <n, 02 >, < 1 3 , ' n 2 , n 3 , 01 >, < 1 3 , N2 

, N3, 02>, <I2, N2, N3, O 1 >, <I1, Nl, N3, 02>5: 

i»su Sokii, ni, N3, o i >z&mm-%fcWtrtx£Mfe-tz>o 

[0 0 9 7] 

o £<Z>*^ Ut^Cfcf^ h^*->^JT9©tS:Rt«my * h<I 1, N 
1, N3, 01>, < I 1 , Nl, N3, 02>*»6, IEf!?T?&o fc^* hA* 
->*#|T 1 OCWM'J 7s h< I 1, Nl, N3, O 1 >Srfrj|^bT< I 1 
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, Nl, N3, 0 2>5:fii|^Ui:i^t 5o 
[0 0 9 8] 

[0 0 9 9] 

s„ i©*i»#«fi6iti oow:, SM^i^lliggiD u t o Aii«?ic 2 o 

*^JIH*#a 104t, ±SH#*#A*-;>#*Jffitt#a i o 3 J:tf_tfBIE#^ 

S10 6i:, ICioT^fifcSjflT^S,, hA°£ ->^JA^7#|g 1 0 1 {£, 

f-^^A.i;x^U-^HFS 9 0 0 9 U>f>7U-A) , HF S 9 D 
G2 • A • j;** • T-^cfcVNL, A^tSi&glfr 

m$kmm (ate) , hhs^t m>t^ Mi©n s;^ ^ -5=-*#t 

6 6 7 1 E(DA$-yp^* V-Z^ $>£ V^ y # k>K* - % <fc ^ 



4 1 
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®S&DUTlC«^$:#fc^-r^>«^2 Olt, 7^* b 71 * - >*^A*#® 1 0 1 

fc#&sjg®B#rasi*flir»2 0 3 a, iEirifff^2 0 3fr*>ne>tir=.mm#m 

atiTV^s. *»2 0itt, $H,M©S:5£tf;«aiU M/U£, i^±7F^>f^ 
h«0>*ffi/eafc$8£«R6 1 4 4t%«fcVM, &K[9%3flmi*$ltB (ATE 
), fltS^itr hV^fX hJ!(i!)ai?y^ • f^f T 6 6 7 1 ECD^D 

^ARTfg&TVW (programable power supply,PPS) TffcJ^L, ^4 

M^ti, 2 0 ltt^A-f ^©iiciatcffis-r lv^„ mmmmm^tm 

il^2 0 2ttJ^T(CM^^J:e>(CBl2 0C^fj;^{C«^t§3i:*tt5 
U 0 2 1 lC^-TJ:e)lC^-rez:^ : feT'^-&o 
[0 10 0] 

OS »JH2 0«-©|6B^(D^MT'^M$4x^^«^«M^lI^f|2 0 2 
0*j£<Z>-W&a*LT^<5. i©ia«Sf«»SSgJ8^«J^af 2 0 2 a tt, MM^HI 

3§3 0 2 £, {CioTH/SaflTV**. «SK"fe>"9"3 0 Hi, H201tDU 

t mizmm £ *i t=.mn ? y <d £ t> »; ©iki* <b sea; & f l t i&MmitmmM^ 
/j> $ ismm^ & tt^'j fc # a i/ , & wm* tc ti s mmnmnmmm 

4 2 ffi!£#2 0 0 1 - 3 1 0 7 6 1 8 



#2000-101867 



0 2&, *2/n*n-:A Mill ■ Vu-t^m^^trnVTV* 

;i/-^D73-^TDS 7 8 4 A^iMU m«ia5& S |j&f*MilS (ATE 
), flfjttf, «^±7 KA>f ^ M©Di;>y ^ • r^^T 6 6 7 1 E0f^' 

[0101] 

0 2 1 tt^©^H^(Z)^MT^M$tl^ii^m^«^M0M^#|2 0 2<z>wm 

u t ommARtfrnm mizmm z *u mmmm® dut izmtM ny? 

y^-A0 2t. n>f I >-9-4 0 2©^M^HIJ^DUTM<D^(Z)« J E^bv (t 
) *mfe?Z>WBm%:^4 0 3 t. »«§|4 0 3[C«J:otl^$tifeM 
%fiv (t) &WmifM4 0 4 t, fCJcoTfll^tiTV^. Ml* 
iE5|DUT^tlOi:tn>f>t4 0 2^f,S»DUTi:W 

>f>t4 0 2 0t^iIHDUTI©S^©iEE5: v (t) 
[0 10 2] 
H&24] 

loor-C^f . (5 1) 

[0103] 

£&£*>£*13 0 Lfe^oT, n>f>t4O20iJ±tf v (t) £B£H»£ 

wjhu m^m^DUTizm,tio,ij-t^x(^mm^nyy : yi)-4 0 2^^ 

y-- . 5^ h n-**#5££?ftj5f0fs . tJ/n^3-^TDS 7 8 4 A 
T-*,<fc^U &&[ir&@amift£« (ATE) , ftSM7F/^f^ 
• ir**T 6 6 7 1 E ©^S?* >f if Tffe J: ^„ 8fcgtt#&4 04 
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[0104] 

IltriM2 0 3Mtitffi^2 0 4 &A- KtfxTTMfcfifcLTfci:^ 

m&mzBLx^&a h^^-y^nxts^mi o i ^y^soiic 

75 0 2 1C33V^ jft&«M8fe&7£iill£$ 2 0 2 MCfr e>»fttt0»D U 

s£&{c, M*^it^^M^#i2 o 2iz&^xmfeznt=.mmmmm$itmj& 

I dliT <DrtJUXm*mfe~?&. ««tC, !?5 0 4 fC&V^ 2 

04#, iii^«2 o 3 ^^x^^btit^mmnmnmmm-i wl ©a° 

3fcv^-&, *T"j/:75 0 6»C£v*T "SfcKfcb" £¥!HfrbT. ®15:ill7tl) 

0 ^"e,'ti2oiii, ¥##matiiH»f*ift©*L3itf'* -r&fc-b, x-^y^s 

01, 502, 503, 504, 505, 5 0 6 (Dt^X \Zlbtc »J , 
DUTtC*gj£3*ifc«JEE, Mill 3. 3V^^CMIT^5„ fXf 

^502^, s&ipgisicfTfcfcft*. z*>\z, Mft.&mnmkj&'&m&'t&XTr 

S= t 1 * h^^->^J&A*rsri:fc«J^flBi: U o*»J, =r> 

f^-tf-4 0 2 &%*>V%Sti-&tt, ^CDiS^=l>7 ; >-9-4 0 2 lC^B«&^e> 0 
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^«t®»DUTtC«aSS:««&-r«SSi2 0U, 5=-^ h^^->^(JAi7#|gl 

Ticfett«i»^iii DDT ( T ) sr^-r*ifi«maR««gi»i$#M^»6 0 2 i:, 

) &JK£®m*KttI' fcjfc«U Wi©t*$:^tS|t^aj||6 0 3 t 
. tC<fcoT«fifc3*lT^S„ ii2 0Ut gfi 9 x°%%^t=.w>^}immv>*)(D 
SfctS^S. ilItlS^Hffii^6 0 2H 02 4 tCaVT J: 
ii: L, 02 5(c^-TJ:e){c, fcfc-c^s. fK^ 6 o 

o 

[0 10 5] 

m2 4it^(Dmn(Dmmmvmps^n^mmmmnmm^mm^6 0 2©« 

f&to-mZBLT^Z. I©IIISi»ii^6 0 2 aH 0 2 0 {C^ 
Lfeifi«S»«iKfflr^M^»2 0 2#©?&?»^3 0 2 ©-ft »j iZMm± >V 3 

* hSf©-?*;*^ • v;i,^*-#R 6 5 8 l TffcJ^U 7f->>nxn-^ Mx. 

• hn-^Xft^tifflfi/^;!/ . tJ/n^3-^TD S 7 8 
4AT?fcJ:^U il(SS|@i«fi (ATE) , ft^tt7M> 
M?©nS?y ^ • t^#T 6 6 7 1 ECD^^^-f ift?=b J; 
[0 10 6] 

0 2 5tti©»WO**«r«»an*a«««*«»l*«J||!f«6 0 2©i 

#<Z>B!I©— «[£a*LT^S. 3<Z)^M«M«»BHtM^#§6 0 2 b&, 02 1 
K^Ofc&«m®m&$ffi7g«Jj£$S2 0 2 b t£tf>M7M^#i4 0 3 £M?$H>#£4 
O4<0ft»jK, =I>t-*>-9-4 0 2(Z)^J^HJi^DUT{|f©^CD«J±M^v (t 
) ®MBjrtt^«%»£'r«tt^W£l»8 0 3 &fet^T*/*a*lTV** 0 fiKM 
®S|DUT^ii^^C7)^^3>f J >^4 0 2*»&«tt|||iri»DUTK:«tiatf 

mas, fiP^»ii§^*M«^i DDT a(5i) tmmz 
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1 DDT 



[0 10 7] 

[»2 5] 



(5 2) 



[0 10 8] 

H&bfrZtlZ. Ife^ot, n>^>-9- 4 0 2(D«J±M^v (t) 

«m«fc©i»BHt i DDT ( T ) S*ib5:i:^5. *£E«^ V (t) 

©«»aTK:feW*lB«F«^lt«:#«)SK:t4, ftsSK^-rj^fc:, H*«t©3£«t? 
Mv^MlHrWAtTfv (t) OlftliMgfcfflti&U l^i®il:TOPIAtT 
t!I£;ifctcJ:y#«>S££#T£S. «fc»JiEflt3a;IS^«^#S:^sjE : fe l c«, a 

[0 10 9] 
[»2 6] 



= v(t + AQ-v(x) (g 



[0 110] 

U MM^taS&DUT{c^ti3Afc-r^T©«^5:zi>^>-^4 0 2 « 
fcfctcfctjv^tis. ateHtfJtS 8 o 3 tt, • flCttt, 

$a£^?*±y KA>f^ hSI©-?^*^ • R 6 5 8 1 T*%|g3n?£.5 

ti/n^-^TDS 7 8 4 AT?fc*3tt?S*U £&BftStttttt«E (AT 

E) , Mill t^ttr K/t>fx n ■ ^ T 6 6 7 1 E 0f 

[0 111] 
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M^mZmLT^Z* NA°^->^^JA*#mi 0 1 its ^f9^9 0 1IC 
fcv^T. Mi/U?:fSttf[:t§fX h/N 0 #->&?rj£A#-t£„ o^lc, Xt- 
y^9 0 2JC^V^T> 6 0 2 mggtfr £>ttftg*ia& 

t) £$l5£-r£„ riT'Tli, ^[cl^fc j:e>tcMx.«> AMf 0HiT O i: 

ffetc, ^f>y^9 0 3t:g^T, ft»*feffl«6 0 3 #, ifi&«m?$l£BHffttl£ 
$6 0 2 £ <fcoT*ft?»tlfciaat«W«Se<Z)»«rffii DDT (t) &&fe<DU, ffl 

Aai^^MT^tcfe^smsimascojfesf^i' (=i DDT u max ) ) titna, 

5CfcVNT "iftl^&L" hWWfbT, *&Jifc«F7"*5. ^T', «jK2 0 1tt, 
jSJ£#l*SiMfc0>*&3tK BP "5, Xf^9 0 1, 902, 903, 904, 90 

5C0l-^T(Ct)fe*J, #3*Sm»DUTlCia}i3*ifc«BE, $I;U£, 3. 3 V & 
Slc#«&LT^S. h;^->^JS:A*tS^fy^9 0 1 t, ft 

I««0SHi?:Ift5^f>y^9 0 2ft eifRIl^lcff«s*5*iS. £ £ 
tc, «»*W*^©l»BiMfi&^£^5;*'xy^9 o 2 icfcVNT, ^l— SHJ^tcjio 

TlC*fcfc&#|& 2 Olfc, t-X b;^->^AA#a 1 0 1 rf&J}L 

«^hiq ddt &mmnmnffim&mm&%i 1 002^, ffi&mmftat 

4 7 ffJIiE# 2001-3107618 



#2000-101867 



5Mt«ni o o 2iz£^TWM2ntzmmmmmwQ m zwtfcmtitmh 
, &m<Dmmz&fe?zi&mtkftmi o o 3 iz^^xm^nx^^o mm 

j£#§l 0 0 2}t 0 2 8 iC^-tJ:? JC. mffi-ty-y-3 0 lil, tfl^§3 0 2 
*^##£l 1 0 3 tiitSiiltjT^Sb, B2 9lC^tJ;^C, 
*>f <y*4 0 1 fc, 3>7 ; >i?-4 0 2 fc, I^1 2 0 3 t, TfMtSit* 

r t?« ^ -t $> i t % « o 

[0 112] 

®2 8\zz<Dmm<DMteWT*&mzti&M&nmnmm&m.m&%ti 002® 

*/*<0--0!f&3*UT^£. £©ifiM««ifcfc#tefflJ£«&l 0 0 2 aft, 02 0 

izBLt^m^tmmiznm^y^-3 oi!:± 

3 0 2fc£ »J8&£3*1, r©Ml?&M?M^#§l 1 0 2{Ci:oT«^tlfe«^ 
. *88Bt#* 1 1 0 3 A- Ktf xrt»«J&LT*.kV*U V7bfi7t'i 
[0113] 

HI 2 9ttrO^W©|lifeMl»ft^3n«aiK«®«iJfeSt^fi«!f3tlll 0 0 2© 

««<z>sao>— < w&jSbTv^. z<Dmmmmmmmfrmwfe^ 1 0 0 2 m*, a 

2 1 C^L^^^^ic^^imji^DUT^iiiM^©i:^=i>7 r >-tf-4 0 2 

[0 114] 
[«2 7] 

,iv(0 (5 4) 



[0 115] 
[0 116] 
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m2 8] 



DDt 



dt 



= _ c r M) A= - C [v(f)L = v(~)] 

dt- 



(5 5) 



[0 117] 

tteZo rrt% v (-oo) &j;t*v (oo) ^ti j rn=i>T r >-9-4 o 2©« 

T&^*i*iftaS««*ft(Z>fc4MiQ DDT &#a&S£i:#T?g.5. n^-? 
>t4 0 2©SMliv (-oo) ti«^«^^©A^^i(K»c^#38#*^ 

DSffitrilCMJtU n>f>*4 0 2ffltffi©ft«liv (oo) iii|S:i;U±© 

*mfe1rZ>Z.t.\tmmx*1sbZ>tc&>, 3>f>t4O2®i)±0|||fv (oo) & 

^ ^ h a 9 - y mm & ajj h x # e> & # && u & mm icm%. o t «k v n 

. d*l&*BEv (-oo) , v (oo) Zmfe?%mfe$§l 2 0 3tt, 

5 8 nffc^Tf^-SU ti/nxn-y, Mill yr-.f^hn-^^ 
^ttlfflf^^;!' • ti/OXH-yTD S 7 8 4 Atti^TftSU £$tI3 
ft@fimifc&B (ATE) , ii(l tt^ttrhV^^hSOn^y* • x 
X# T 6 6 7 1 Efflfy*^ if"£ : fel£9i'T?#5. 
[0 118] 

S^ME&^bTV^. A:fr#«l 0 1 «u ^f7^130 1 

T-yyi302 fC;!3^T, i®M*^«M#«I5t#§ 1 0 0 2 #\ 

d u t (Dmm tr > jcsgtia tfft&ssiHtfflg® & s © mm t ic & # & $t 
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4MtQ DDT £M5£-r£„ rrtTii, Mx.tf> KtsmmoUm^mn-c (-00) 
#&*m»Ha&#+#£5i?-*^0T (00) ^r^-t^o ft^c ^f*;^i3 

0 3 fCfc^T, ttftttm** 1 0 0 3 #\ ifi«a£fi$«^ili£j| 1 0 0 2CJ: 
oT*«>e>4xfcift**W«a5©fll^Q DDT &SJE£<ZH&fcJfc«U 

fc^SWiUT, «ta%»Ti-S. 3 3T% 112 0 111 
ERttftCfiStf 1 , IP%, ^fv^l 3 0 1, 1302, 1303, 1304, 

1 3 0 5<o-r^"rtct)fey, at*»m»tc»3tstife*ffi, 3. 3v& 

iiM^mc?)a^$:TOi--2>^^^^i 3 0 2«, mzmmz.fi tet> ft z> a 
se>tc, ii^w^m^co^ffi^M^-r^^^^^i 3 0 2{c£^r, 

(CJ:oT«-f T*£ 3 L, tl^ftS £fa± 2 tabic, ffllfc&IMKtHi 

^Jtt-««»A*Sti, **;igb«fS©»-&l±, ^*h^*->#^tt«8tll! 
MMJjgLTAj&Sft*. 

3«-£©»f£&»l!l!fS. 03 1 tti<0«^(0«[»j|p«f^i£S:«ta#JiHS:^LT 
5=-* h^^->^fJA*#ISl 0 1 X^y^l 4 0 1 tCfcV^T, & & 

MMMHIS&DUTfCAA-tS. SfUfclSB&DUTfcAl&Stlfc^* 

4 0 2tc^v\T, &«ttm$ittgk#@ 1 0 2#, *m&*>w&tkm&<Dwm\i 

«*»«8fc3iUft#« 1 0 2&, X-r^y^l 4 0 3 (CfcVNT. ftM&mSg&lfc® 
v^T, Mic^v^^;* h^*->*^!IS:aSA*->*^3B«#®l 0 3(C 

5 0 m$E#2 0 0 1 - 3 1 0 7 6 1 8 
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v^T, &mz%*>^fcrx brt*->&&]*]E'&rt l 0 4fC 

^M-r^ 0 o^jc, i»:»j|?«f^« l o o a, ^y^i 4 o 6fcfc^T, iiSa-^ 

1 4 0 1, 1 4 0 2, 1 4 0 3, 1 4 0 4, 1 4 0 5 &*fcy$gU &3S2*ITVn 

%*{C, 4 0 7JC;J3^T, Wf'JXhMfil0 5^ JS#/** 

0 3fcJ:tfIEtt/t*->*^|B*#iai 0 4K:fcj»S*ifc^ 

tffC, *iry:/l 4 0 9 1C*5^T, ^m^fCD«I^M^^+^T'feS^^$:Si 

3fej:ot±gaiEflr^4f->^jgB«#ai o 4 fc^js^tirv^v^* na*- 

t-§^?>«, ^^1 4 0 7, 1 4 0 8 SrJfeyjgU &JI£ tlT ^& V^* h 
^*->#*J##fcL&^fce>tf, «LSIS:«FT > r*. ^^>y^l4 02 

^Mmmmn^miz, 022, 026, 03 oo^rti^i -D<D%m**,%^ 
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[0 119] 

* h^*->##IS^i£>^;* h^*->m#f£ i oJfc#U IMMDUTtc 
«««ttH^«l 0 2C*«asti*. offfC, 5 0 2fc*3V*T, » 

02^ nmfrbwtum®&D\jT<D*m*>Kttti&ti 
mnmnm&m&u *ttnnr»DUT&sttt^ *„ o^{c, 

, iS*«»«SKtcSS*««?R!f34ife«s&«, ^ l 5 0 4 icfc^T, MJtttc 

^t»VAfe^NA^->^rj$;iE^A3?->^rjfB'Ii^l 0 4 jc*j»-r*. o 
tfiC, ^fy^l 5 0 6Kfi^T, ttKffffi U * h ^«#« 1 0 5 _hfBi« 

>^jia«#® i o 4 tci&Mstife^^ brt*->&mzttLf&miSffivxh& 

&»«#T«£#a 1 0 6 X^^y 1 5 0 7 iK 

mmm ^.rn^mz * »; ^ ^ ti^^^m u * h * % * tci»»«m©^ 

5 0 1, 1 5 0 2, 1 5 0 3, 1 5 0 4, 1 5 0 5, 1 5 0 6, 1 5 0 7, 1 5 
m*mT-?2> B -'t', Xf^l 5 0 2<Z)I?JliSt^{c, 02 2, M2 
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K«?#f#8s leas**** -5^:71 5 o 7-?<Dmmnm<nmmi$. ftiz&s<t-m®<D 

0 3 3ttzi©^©^j6#!Ce^3ti«iSfi:B1Sfm«l^#©i o 6©«^©-M 
ntHM'Jx hgB«#Sl 60it «B«fij^ hSB«¥®l 6 0 l izfa 
fc#S53*i&fi£ttffitt#©T?%«J:v\, #S#K«ffi#fl)i#© l 6 o 2 /\- 

[0 12 0] 

^IfiC, ±IBlSfi:Wfifm«l^¥© 1 0 6a ^«MLTtHfWt&^9i 

V^S. tt&i&jc, ^r*;yi70lCfeVNT, ttRISfm U X h 1 0 5 # 

, M^A*->^JfB'fil3MSU o 3(c^M$ti^M^*hy^->^fj$:io 
^-tS. o^ic, ^-^y^l 7 0 2{C23^T. ttUtfifmU* h^^ai 0 5 
*t^?1 7 0 lTMl^r^ h^*->*^TK:*fLtfc»S/^ ab- 

ffiU* hsH'K^ISl 6 0 feWtZ. offfc, ^fy^l 7 0 4ic« 

7f^l 7 0 1, 1 7 0 2, 1 7 0 3 $:,iiJIU 

nx^te^migTX s>r?*->^j###Lfcv*fce>tf, xfyyi 7051:1 
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Sffeic, ^f*^i 7 0 5ici6v^ *aiBi:Wfifm«IS#S 1 6 o 2 # 

, ±m&mnmv xbmm^mi 6 o 1 izwmzti&t^Tv&mvx biz&m. 

, H3 1©^f*;^1 4 0 7, 1 4 0 8 £ J; t>*0 3 2<DXtv71 5 0 6, 1 5 
0 7 &tt£&;*.TfcJ:V^ 
[0121] 

5T«§Lm2tit-&mwmvx b^^^x. mmnmmmv^bmm^mi & o 

1 ^^ntc.mm^mnmv xb^^±nmmmmv xbiz^^ti^mmm 
Mftatscwnm m&mnffi) znmi-zimmffimnm^mi s o u, tct 

oT««snrv>s 0 SHi«:WflSfmu^Nfla*#si so it±, /n-Kt^** 

* y CD J: e> * Vn U «ij ±Ci|jStl^j|i«CI 

#f331»^® 1 0 4 S: T? £ 5 „ 
[0 12 2] 
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£#aftfcsfc»fifj?ry* hsrs^afcwermu^ mb«#si 8 o i khe&u « 

tt-T*. O^fC, -Xt-V 71 9 0 4 tCfe^T, * - >*^JSB«#a 1 0 3 

©Mf^ 1 o^lc, ^fy^i 9 0 5jcfcv^ 

0 0^{C, Xf^l 9 0 6i;^T, #WMI!M1 8 0 2^, ttm 

Kitfai o 3 tc^ajstiT^&^n^^ h;^->M^t«*^s: 

1 9 0 4, 1 9 0 5, 1 9 0 6 &»y3gU ^SStlT Va^Vn^^t 1 "^ hr\°#- 

bfcv^e>«, w?:^7t5 0 £©i«mm#£5££&{c 

iot, Bf3 1 (DX^vfl 4 0 7, 1 4 0 8&J;t>*gl3 2 0)7.^v7l 5 0 6 
, 1 5 0 7 SIti^T%J:^. fc£U Xf-y ^ 1 9 0 4 ICfe^tMt^ 

[0123] 

S3 i\$z.<DftwouMmx~mmzfr%i&mwmmfe^mi o 6©*^0jwi© 

-W&^LTv**. rcD«®miS^#ai 0 6 cl±, MknAZ-y&mM^ 
SI 0 3 i:i»$^fel««liH^M^5:^tII©f^ W**->&#Jlc2if. 

*r*n««fi:B«muxhgs«#a2 o o it, iEs^*->*^iaB«#ai 04 
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mmfe^mz o o 3iz^^r^^titc.mmmmmmv ^ bt&mrzt&Bmm 

&mVX h3H«#S2 0 04 t iES^I^mmU^ MB*#®2 0 0 2fC&M£ 
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